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Riesz $\sigma$- ,
. 3 . 2 , Riesz
Riesz
. 4 , Riesz Egoroff ,
Borel





, $V$ Riesz . Riesz
[13] . , $\mathbb{N}$ , $\mathbb{R}$ .
2.1. Riesz . $\mathbb{N}$ $\mathbb{N}$ $\Theta$ . $\Theta$ ,
, $\theta_{1},$ $\theta_{2}\in\Theta$ , $\theta_{1}(i)\leq\theta_{2}(i)(\forall i\in \mathbb{N})$ $\theta_{1}\leq\theta_{2}$
, . 2 $\{r_{i,j}\}_{(i,j)\in \mathbb{N}^{2}}\subset V$ , $i\in \mathbb{N}$
$r_{i,j}\downarrow 0$ , , $i,$ $j\in \mathbb{N}$ , $r_{i,j}\geq r_{i,j+1}$ $i\in \mathbb{N}$
$\inf_{j\in \mathbb{N}}r_{i,j}=0$ , $V$ (regulator) . Riesz $V$ ,
$\{r_{i,j}\}_{(i_{2}j)\in \mathbb{N}^{2}}$ , $V$ $\downarrow 0$ , $(k, i)\in \mathbb{N}^{2}$
, $j(k, i)\in \mathbb{N}$ , $r_{i,j(k_{;}i)}\leq p_{k}$ , Egoroff [13,
Chapter 10]. Dedekind $\sigma$- Riesz $V$ , $V$ $\{r_{i,j}\}_{(i_{2}j)\in \mathbb{N}^{2}}$
$\inf_{\theta\in\Theta\sup_{i\in \mathbb{N}}r_{i,\theta(i)}}=0$ , $\ovalbox{\tt\small REJECT}\Xi\sigma$- (weakly $\sigma$-distributive)
[23].
$\epsilon$- , Riesz . , Riesz
, $\epsilon$ , ,
Riesz . Wright [23] , Riesz
$\sigma$- Fremlin [4] , Riesz
Maeda-Ogasawara-Vulikh , Riesz




1. $u\in V^{+}$ . $m\in \mathbb{N}$ , $u^{(m)}:=\{u_{n_{1},\ldots,n_{m}}\}_{(n_{1},\ldots,n_{m})\in \mathbb{N}^{m}}$ $V$
.
(1) $\{u^{(m)}\}_{m\in \mathbb{N}}$ , $m\in \mathbb{N}$ $(n_{1}, \ldots, n_{m})\in \mathbb{N}^{m}$
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(i) $0\leq u_{n}1\leq u_{n_{1},n}2\leq\cdots\leq u_{n_{1},\ldots,n_{m}}\leq u$
(ii) $narrow\infty$ , $u_{n}\downarrow 0,$ $u_{n_{1},n}\downarrow u_{n_{1}},$ $\cdots$ , $u_{n_{1},\ldots,n_{m},n}\downarrow u_{n_{1},\ldots,n_{m}}$
, $V$ $u$- (u-multiple regulator) .
(2) $u$- $\{u^{(m)}\}_{m\in \mathbb{N}}$ $|$ , $m\in \mathbb{N}$ $(n_{1}, \ldots, n_{m})\in \mathbb{N}^{m}$ ,
$(n_{1}’, \ldots, n_{m}’)\in \mathbb{N}^{m}$ , $n_{i}\leq n_{i}(i=1,2, \ldots, m)$ $u_{n_{1},\ldots,n_{m}}\geq$
$u_{n_{1}’,\ldots,n_{m}’}$ , (strict) .
2. $m\in \mathbb{N}$ , $u^{(m)}:=\{u_{n\text{ },\ldots,n_{m}}\}_{(n_{1},\ldots,n_{m})\in \mathbb{N}^{m}}$ $V$
.
(1) $u\in V^{+}$ $V$ $u$- $\{u^{(m)}\}_{m\in \mathbb{N}}$
(i) $\theta\in\Theta$ , $u_{\theta}:= \sup_{m\in \mathbb{N}}u_{\theta(1),\ldots,\theta(m)}$
(ii) $\{\theta_{k}\}_{k\in \mathbb{N}}\subset\Theta$ , $u_{\theta_{k}}arrow 0$
, $V$ Egoroff (multiple Egoroff property)
.
(2) $u\in V^{+}$ $V$ $u$- $\{u^{(m)}\}_{m\in \mathbb{N}}$
(i) $\theta\in\Theta$ , $u_{\theta}:= \sup_{m\in \mathbb{N}}u_{\theta(1),\ldots,\theta(m)}$
(ii) $\inf_{\theta\in e}u_{\theta}=0$
, $V$ Egoroff (asymptotic Egoroff property)
.
(3) $u\in V^{+}$ $V$ u$\sim$ $\{u^{(m)}\}_{m\in \mathbb{N}}$
(i) $\theta\in\Theta$ , $u_{\theta}:= \sup_{m\in \mathbb{N}}u_{\theta(1),\ldots,\theta(m)}$
(ii) $\inf_{\theta\in\ominus}u_{\theta}=0$
, $V$ Egoroff (weakly asymptotic Egoroff ProP-
erty) .
, Riesz $[$7, 9$]$ .
22. Riesz . , $(X, \mathcal{F})$ , ,
$X$ $\sigma$- $\mathcal{F}$ .
3. $\mu$ : $\mathcal{F}arrow V$
(i) $\mu(\emptyset)=0$
(ii) $A,$ $B\in \mathcal{F}$ $A\subset B$ $\mu(A)\leq\mu(B)$ ( )
, (non-additive measure) .
4. $\mu$ : $\mathcal{F}arrow V$ .
(1) $\{A_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ $A\in \mathcal{F}$ , $A_{n}\downarrow A$
$\mu(A_{n})\downarrow\mu(A)$ , $\mu$ (continuous from above) .
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(2) $\{A_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ $A\in \mathcal{F}$ , $A_{n}\uparrow A$
$\mu(A_{n})\uparrow\mu(A)$ , $\mu$ (continuous from below) .
(3) , $\mu$ (continuous) .
(4) , , $\{A_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $A_{n}\downarrow\emptyset$
$\mu(A_{n})\downarrow 0$ , $\mu$ (order continuous) .
(5) $0$ , , $\{A_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$
$A\in \mathcal{F}$ , $A_{n}\downarrow A$ $\mu(A)=0$ $\mu(A_{n})\downarrow 0$ , $\mu$
(strongly order continuous) .
(6) $A,$ $B\in \mathcal{F}$ $\mu(A\cup B)\leq\mu(A)+\mu(B)$ , $\mu$
(subadditive) .
(7) $A,$ $B\in \mathcal{F}$ , $\mu(B)=0$ $\mu(A\cup B)=\mu(A)$ , $\mu$
(null-additive) .
(8) $A,$ $B\in \mathcal{F}$ , $\mu(A)=\mu(B)=0$ $\mu(A\cup B)=0$ ,
$\mu$ (weakly null-additive) .
(9) $A\in \mathcal{F}$ $\{B_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $\mu(B_{n})arrow 0$ $\mu(A\cup B_{n})arrow$
$\mu(A)$ , $\mu$ (autocontinuous from above) .
(10) $A\in \mathcal{F}$ $\{B_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $\mu(B_{n})arrow 0$ $\mu(A\backslash B_{n})arrow\mu(A)$
, $\mu$ (autocontinuous from below) .
(11) , $\mu$ (autocontinuous) .
(12) $\{B_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $\mu(B_{n})arrow 0$ , $V$ $p_{n}\downarrow 0$
, $A\in \mathcal{F}$ $n\in \mathbb{N}$ $\mu(A\cup B_{n})\leq\mu(A)+p_{n}$
, $\mu$ (uniformly autocontinuous from above) .
(13) $\{B_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $\mu(B_{n})arrow 0$ , $V$ $p_{n}\downarrow 0$
, $A\in \mathcal{F}$ $n\in \mathbb{N}$ $\mu(A)\leq\mu(A\backslash B_{n})+p_{n}$
, $\mu$ (uniformly autocontinuous from below) .
(14) , $\mu$ (uniformly au-
tocontinuous $)$ .
$\mu$ : $\mathcal{F}arrow V$ (order countably additive),
, $\{A_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ , $\mu(\bigcup_{n=1}^{\infty}A_{n})=$
$\sup_{n\in N}\sum_{k=1}^{n}\mu(A_{k})$ , 4 (1)$-(14)$ .
4 .
. [2, 15, 22] .
1. $\mu$ : $\mathcal{F}arrow V$ .
(1) : $\Rightarrow$ $\Rightarrow$ $\Rightarrow$
$\Rightarrow$ .
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(2) $\inf\{\mu(A):A\in \mathcal{F}, A\neq\emptyset\}>0$ $\mu$ .
(3) $\mu$ , . , $\mu$
, .
(4) : $\Rightarrow$ $\Rightarrow$ . ,
$\Rightarrow$ .
3. ALEXANDROFF
, Alexandroff [1, Theorem 5, Chapter 3, \S 9] Riesz
.
5. $\mu$ : $\mathcal{F}arrow V$ .
(1) $X$ $\mathcal{K}$ , $\{K_{n}\}_{n\in \mathbb{N}}\subset \mathcal{K}$
, $\bigcap_{n=1}^{\infty}K_{n}=\emptyset$ $n_{0}\in \mathbb{N}$ nnO$=1^{K_{n}=}\emptyset$ ,
(compact system) [14] .
(2) $\mathcal{K}$ , $A\in \mathcal{F}$ , $\{K_{n}\}_{n\in \mathbb{N}}\subset \mathcal{K}$
$\{B_{n}\}_{n\in N}\subset \mathcal{F}$ , $n\in \mathbb{N}$ $B_{n}\subset K_{n}\subset A$
, $\mu(A\backslash B_{n})arrow 0$ , $\mu|$ (compact) .
1. (1) Hausdorff .
(2) [17,
Lemma 1.4]. , 5 (2) , $\{K_{n}\}_{n\in N}$ $\{B_{n}\}_{n\in \mathbb{N}}$
, $\mathcal{K}$ .
(3) , [5, Definition 1] .
, $V$ Dedekind $\sigma$- $\sigma$- Riesz ,
.
Riesz Egoroff , Riesz
, Alexandroff .
1. $V$ Egoroff .
$\mu$ : $\mathcal{F}arrow V$ .
Riesz $\sigma\sim$ , Riesz
, , Alexandroff
.
2 (cf. [5, 18]). $V$ Dedekind $\sigma$- $\sigma$- .
$\mu$ : $\mathcal{F}arrow V$ .
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4. RADON
, Radon , Radon
. , $S$ Hausdorff , $\mathcal{B}(S)$ $S$
Borel $\sigma$- , , $S$ $\sigma$-
. $\mathcal{B}(S)$ , $S$ Borel (Borel
nOn-additive measure $)$ .
6. $\mu$ $S$ $V$- Borel .
(1) $A\in \mathcal{B}(S)$ , $\{F_{n}\}_{n\in \mathbb{N}}$ $\{G_{n}\}_{n\in N}$
, $n\in \mathbb{N}$ $F_{n}\subset A\subset G_{n}$ , $\mu(G_{n}\backslash F_{n})arrow 0$
, $\mu$ (regular) .
(2) $A\in \mathcal{B}(S)$ , $\{K_{n}\}_{n\in \mathbb{N}}$ $\{G_{n}\}_{n\in \mathbb{N}}$
, $n\in \mathbb{N}$ $K_{n}\subset A\subset G_{n}$ , $\mu(G_{n}\backslash K_{n})arrow 0$
, $\mu$ Radon .
(3) $\{K_{n}\}_{n\in \mathbb{N}}$ , $\mu(S-K_{n})arrow 0$ , $\mu$
(tight) .
2. , $\{G_{n}\}_{n\in N}$ , $\{F_{n}\}_{n\in \mathbb{N}}$ $\{K_{n}\}_{n\in N}$
.




3. 2 , $\{A_{n}\}_{n\in \mathbb{N}},$ $\{B_{n}\}_{n\in \mathbb{N}}\subset \mathcal{F}$ ,
$\mu(A_{n})arrow 0$ $\mu(B_{n})arrow 0$ $\mu(A_{n}\cup B_{n})arrow 0$ V$\sim$ Borel
. $\mu$ , $[$3$]$
(pseudometric generating property) .
Hausdorff ,
, Radon . , 1 2
, .
3. (1) $V$ Egoroff . $S$ $V$-
Radon .
(2) $V$ Dedekind $\sigma$- $\sigma$- . $S$ $V$-
Radon .
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[11, Theorem 1] Li Yasuda ,
Borel . ,
Riesz [9, Theorem 2].
4. $S$ . $V$ Egoroff . $S$
Borel .
Radon
([16, Theorem 3.2] [20, Theorems 6 and 9, Chapter II,
Part I] ). , [12, Theorem 1 and Lemma 2] ,
Borel , Radon
, ([24, Theorem 2.3] ).
2 , ([6, Theorem 12] ).
5. $S$ . $V$ Egoroff . $S$
$V$- Borel , Radon .
6. $S$ . $V$ Egoroff
. $S$ $V$- Borel Radon .
2 , [12, Lemma 1] Riesz
. , [9, Lemma 1] , Riesz
Egoroff .
1. $(X, \mathcal{F})$ , $\mu$ : $\mathcal{F}arrow V$ . $V$
Egoroff . 2 $\{A_{m,n}\}_{(m,n)\in \mathbb{N}^{2}}\subset \mathcal{F}$ , $m\in \mathbb{N}$
$A_{m,n}\downarrow\emptyset$ . , $\{\theta_{k}\}_{k\in \mathbb{N}}\subset\Theta$
$\mu(\bigcup_{m=1}^{\infty}A_{m,\theta_{k}(m)})arrow 0$
. , $\{\theta_{k}\}_{k\in \mathbb{N}}$ .
, Borel Radon
. [24, Theorems 2.3 and 3.2] .
7. $S$ . $\mu$ $S$
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